they should be defined. The next chapter discusses the various ways by which we can study speciation, and gives a nice overview of the whole book. Coyne and Orr go on to discuss the geography of speciation: after 150 years, the questions of whether species form in geographic isolation (in allopatry), and the extent to which gene flow impedes divergence, remain central. The following chapters examine the different kinds of reproductive isolation that separate speciesecological, behavioural and postzygotic -and their genetic basis. Finally, Coyne and Orr consider how species can form rapidly, through hybridisation and polyploidy; how selection can reinforce mating isolation; and how rates of speciation can be measured. Thus the book covers essentially the whole field: the only significant omission is the relation with the large ecological literature on species diversity: how do mechanisms and rates of speciation influence the observed numbers and distribution of species?
Coyne and Orr have little sympathy with the "vast and stupefying literature" on species definitions. They adhere to the traditional 'biological species concept', and relegate discussion of alternatives to an appendix. The biological species concept defines species by their possession of inherited differences which prevent them from successfully interbreeding with other such species. The most exciting progress in speciation research in recent years has been the fine mapping of the genes responsible for reproductive isolation in Drosophila, a research program begun in the 1930s by Dobzhansky and Muller, but only recently revived. This has confirmed the 'dominance theory' for Haldane's Rule, and has gone on to identify the genes (indeed, the actual changes in DNA sequence) responsible for hybrid sterility and inviability. These do not form a special class (transcription factors, say) and we do not know exactly how they disrupt hybrid fitness. In most cases so far, however, genes for reproductive isolation show a high rate of amino-acid evolution, indicating positive selection. From this and much other evidence, Coyne and Orr argue that selection, rather than random genetic drift, has been the main cause of reproductive isolationone of the few questions in speciation research that can be considered settled.
One of the many strong points of this book is that it highlights areas that have been neglected hitherto, but which promise substantial progress. A central question which has received surprisingly little attention is why there should be distinct species at all. Phenotypic clusters in sexual species largely correspond to the reproductive barriers that separate biological species. However, this cannot explain why largely asexual groups, such as bacteria, can be classified into definite clusters. One possibility is that bacterial 'species' are adapted to particular ecological niches, and remain homogeneous because favourable mutations occasionally sweep through the entire niche, eliminating variation within it (Cohan, 2002; Barraclough et al., 2003). Other potentially fertile areas suggested for future research include hybrid speciation, which may be sufficiently rapid for experimental manipulation, and the estimation of speciation rates, which can show whether certain traits are associated with rapid speciation, and hence may increase through 'species selection'. Overall, this book provides an outstanding and much needed review of the whole field, written in a clear and critical style. It will be an invaluable resource for graduate students and for researchers in general. It is good to see arguments laid out carefully, something which is only really possible in a book, rather than in individual papers. Speciation research has suffered more than most fields from excessively short papers, which make bold claims without properly discussing the previous literature, or potential difficulties. I hope that Coyne and Orr's book will encourage others to follow their example.
